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( 57 ) ABSTRACT 
An electronic device , method and system for detecting 
fingers and non - transitory computer - readable medium are 
provided in this disclosure . The electronic device includes a 
touch panel , a plurality of distance detection units , and a 
processor . The processor electrically connected to the touch 
panel and the distance detection units . The touch panel is 
configured for sensing a touched position . The distance 
detection units are configured for detecting a plurality of 
distance measurement signals . The processor is configured 
for calculating a plurality of measurement values according 
to the touched position and the distance measurement sig 
nals ; determining a finger gesture information according to 
the measurement values , the finger gesture information 
indicating which one of a plurality of areas on the touched 
position is touched ; and transmitting a finger gesture , based 
on the finger gesture information , to an external device to 
display a simulated finger gesture of an avatar in a simulated 
scenario . 

20 Claims , 9 Drawing Sheets 
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ELECTRONIC DEVICE , METHOD AND Another aspect of the disclosure is to provide a system for 
SYSTEM FOR DETECTING FINGERS AND detecting fingers and providing a simulated scenario . The 
NON - TRANSITORY COMPUTER - READABLE system includes an external device , a controller , and a 

MEDIUM central processing unit . The central processing unit is elec 
5 trically connected to the external device and the controller . 

CROSS - REFERENCE TO RELATED The controller includes a touch panel , a plurality of distance 
APPLICATION detection units , and a processor . The processor is configured 

to calculate a plurality of measurement values according to 
This application claims priority to U.S. Provisional Appli- the touched position and the distance measurement signals ; 

cation Ser . No. 62 / 538,792 , filed on Jul . 30 , 2017 , which is 10 determine a finger gesture information according to the 
herein incorporated by reference . measurement values , the finger gesture information indicat 

ing which one of a plurality of areas on the touched panel is 
BACKGROUND touched . The central processing unit is configured for con 

trolling the external device to display a simulated finger 
Field of Invention 15 gesture of an avatar in the simulated scenario according to 

the finger gesture , based on the finger gesture information . 
The present application relates to an electronic device , Another aspect of the disclosure is to provide a non 

method and system for detecting a touched position and transitory computer - readable medium including one or more 
non - transitory computer - readable medium . More particu- sequences of instructions to be executed by a processor of an 
larly , the present application relates to an electronic device 20 electronic device for performing a method for detecting 
and method for determining a finger gesture which detected finger , wherein the method includes operations of : sensing a 
a touched position and non - transitory computer - readable touched position by a touch panel ; detecting a plurality of 
medium . distance measurement signals by a plurality of distance 

detection units ; calculating a plurality of measurement val 
Description of Related Art 25 ues according to the touched position and the distance 

measurement signals by a processor ; determining a finger 
In the current virtual reality ( VR ) environment , controller gesture information according to the measurement values , 

devices are commonly used to interact with VR scenes , such the finger gesture information indicating which one of a 
as game themes or VR contents . Usually , a virtual reality plurality of areas on the touched panel is touched by the 
system has a head - mounted display ( HMD ) and controllers . 30 processor ; and transmitting a finger gesture , based on the 
There are several sensors disposed on the controller to detect finger gesture information , to an external device to display 
the hand gestures . However , most of the controllers still a simulated finger gesture of an avatar in a simulated 
have some detecting errors when the sensors detect the hand scenario by the processor . 
gestures or finger gestures . Therefore , a more precise device Based on aforesaid embodiments , electronic device , 
for providing simulated hand gestures or simulated finger 35 method and system for detecting fingers and non - transitory 
gestures in the virtual reality environments is required . computer - readable medium are capable of calculating a 

plurality of measurement values according to the touched 
SUMMARY position and the distance measurement signals , determining 

a finger gesture according to the measurement values , and 
An aspect of the disclosure is to provide an electronic 40 transmitting the finger gesture information to a head 

device for detecting fingers . The electronic device includes mounted display to display a simulated finger gesture of an 
a touch panel , a plurality of distance detection units and a avatar in a simulated scenario . In some embodiments , the 
processor . The processor is electrically connected to the head - mounted display is able to display a simulated finger 
touch panel and the distance detection units . The processor gesture of an avatar in the simulated scenario according to 
is configured to calculate a plurality of measurement values 45 the finger gesture . 
according to the touched position and the distance measure 
ment signals ; determine a finger gesture information accord BRIEF DESCRIPTION OF THE DRAWINGS 
ing to the measurement values , the finger gesture informa 
tion indicating which one of a plurality of areas on the Aspects of the present disclosure are best understood from 
touched panel is touched ; and transmitting a finger gesture , 50 the following detailed description when read with the 
based on the finger gesture information , to an external accompanying figures . It is noted that , in accordance with 
device to display a simulated finger gesture of an avatar in the standard practice in the industry , various features are not 
a simulated scenario . drawn to scale . In fact , the dimensions of the various 

Another aspect of the disclosure is to provide a method for features may be arbitrarily increased or reduced for clarity of 
detecting fingers . The method includes operations of : sens- 55 discussion . 
ing a touched position by a touch panel ; detecting a plurality FIG . 1 is a functional block diagram illustrating a system 
of distance measurement signals by a plurality of distance according to an embodiment of the disclosure . 
detection units ; calculating a plurality of measurement val- FIG . 2 is a functional block diagram illustrating a hand 
ues according to the touched position and the distance held controller according to an embodiment of the disclo 
measurement signals by a processor ; determining a finger 60 sure . 
gesture information according to the measurement values , FIG . 3 is a flow diagram illustrating a method according 
the finger gesture information indicating which one of a to an embodiment of this disclosure . 
plurality of areas on the touched panel is touched by the FIG . 4 is a schematic diagram illustrating the sensing of 
processor ; and transmitting a finger gesture , based on the touch panel and distance detection units according to an 
finger gesture information , to an external device to display 65 embodiment of this disclosure . 
a simulated finger gesture of an avatar in a simulated FIG . 5 is a flow diagram illustrating step S320 according 
scenario by the processor . to an embodiment of this disclosure . 
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FIG . 6 is a schematic diagram illustrating the calculation Any element in a claim that does not explicitly state 
of the distance values according to an embodiment of this " means for performing a specified function , or " step for " 
disclosure . performing a specific function , is not to be interpreted as a 
FIG . 7A is a schematic diagram illustrating the detecting “ means ” or “ step ” clause as specified in 35 U.S.C. § 112 ( f ) . 

of finger gesture according to an embodiment of this dis- 5 In particular , the use of “ step of in the claims herein is not 
closure . intended to invoke the provisions of 35 U.S.C. § 112 ( f ) . 

FIG . 7B is a schematic diagram illustrating the detecting Reference is made to FIG . 1 , which is a functional block 
of finger gesture according to an embodiment of this dis- diagram illustrating a system 100 according to an embodi 
closure . ment of the disclosure . As shown in FIG . 1 , the system 100 
FIG . 8A is a schematic diagram illustrating the hand - held 10 includes a hand - held controller 110 , a central processing unit 

controller according to an embodiment of this disclosure . 130 and an external device 150. The hand - held controller 
FIG . 8B is a schematic diagram illustrating the system for 110 , the central processing unit ( CPU ) 130 and the external 

detecting fingers according to an embodiment of this dis- device 150 are in communication with each other . In some 
closure . embodiments , the central processing unit 130 can be imple 
FIG . 8C is a schematic diagram of a system for detecting 15 mented by a GPU , or some control unit configured , and the 

finger gesture and providing a simulated scenario according external device 150 can be implemented by a head - mounted 
to the embodiments of FIG . 8B . display ( HMD ) . 

Reference is made to FIG . 2 , which is a functional block 
DETAILED DESCRIPTION diagram illustrating a hand - held controller 110 according to 

20 an embodiment of the disclosure . As shown in FIG . 2 , the 
It will be understood that , in the description herein and hand - held controller 110 includes a touch panel 111 , a 

throughout the claims that follow , when an element is processor 112 , a plurality of distance detection units 113 , 
referred to as being " connected ” or “ coupled ” to another and a storage unit 114. The processor 112 is electrically 
element , it can be directly connected or coupled to the other connected to the touch panel 111 , the distance detection units 
element or intervening elements may be present . In contrast , 25 113 , and the storage unit 114. The touch panel 111 can be 
when an element is referred to as being “ directly connected ” implemented by a capacitive touch panel or a resistive touch 
or “ directly coupled ” to another element , there are no panel . The processor 112 can be implemented by a central 
intervening elements present . Moreover , “ electrically con- processing unit , a control circuit and / or a graphics process 
nect ” or “ connect " can further refer to the interoperation or ing unit . The distance detection units 113 can be imple 
interaction between two or more elements . 30 mented by a proximity sensor ( P - sensor ) , a pressure sensor 

It will be understood that , in the description herein and and / or a temperature sensor . The storage unit 114 can be 
throughout the claims that follow , although the terms “ first , ” implemented by a memory , a hard disk , a flash drive , a 
" se etc. may be used to describe various elements , memory card , etc. 
these elements should not be limited by these terms . These Afterward , the distance detection units 113 include the 
terms are only used to distinguish one element from another . 35 first distance detection unit 113a , the second distance detec 
For example , a first element could be termed a second tion unit 113b , and the third distance detection unit 113c . 
element , and , similarly , a second element could be termed a The second distance detection unit 113b is electrically 
first element , without departing from the scope of the connected to the first distance detection unit 113a and the 
embodiments . third distance detection unit 113c . The first distance detec 

It will be understood that , in the description herein and 40 tion unit 113a is configured to detect a first distance mea 
throughout the claims that follow , the terms " comprise ” or surement signal , the second distance detection unit 113b is 
" comprising , " include " or " including , " " have ” or “ having , " configured to detect a second distance measurement signal , 
" contain ” or “ containing ” and the like used herein are to be and the third distance detection unit 113c is configured to 
understood to be open - ended , i.e. , to mean including but not detect a third distance measurement signal . 
limited to . Reference is made to FIG . 3 , which is a flow diagram 

It will be understood that , in the description herein and illustrating a method 300 according to an embodiment of 
throughout the claims that follow , the phrase " and / or ” this disclosure . In the embodiment , the method 300 for 
includes any and all combinations of one or more of the detecting finger can be utilized to calculate the measurement 
associated listed items . values , and to determine a finger gesture according to the 

It will be understood that , in the description herein and 50 measurement values . The finger gesture indicating which 
throughout the claims that follow , words indicating direction one of the fingers ( middle finger , ring finger , or pinky finger ) 
used in the description of the following embodiments , such touches the touched position . 
as “ above , " “ below , " “ left , ” “ right , ” “ front ” and “ back , ” are Reference is made to FIG . 1 to FIG . 3. As the embodiment 
directions as they relate to the accompanying drawings . shown in FIG . 3 , the method 300 firstly executes step S310 
Therefore , such words indicating direction are used for 55 to sense a touched position by a touch panel 111 and to detect 
illustration and do not limit the present disclosure . a plurality of distance measurement signals by a plurality of 

It will be understood that , in the description herein and distance detection units 113. Reference is made to FIG . 4 , 
throughout the claims that follow , unless otherwise defined , which is a schematic diagram illustrating the sensing of 
all terms ( including technical and scientific terms ) have the touch panel 111 and distance detection units 113 according 
same meaning as commonly understood by one of ordinary 60 to an embodiment of this disclosure . In the embodiment , a 
skill in the art to which this disclosure belongs . It will be plurality of areas A1 , A2 and A3 are defined on the touch 
further understood that terms , such as those defined in panel 111 by processor 112 , the areas comprises a first area 
commonly used dictionaries , should be interpreted as having A1 , a second area A2 and a third area A3 . The first boundary 
a meaning that is consistent with their meaning in the B1 is located at a side of the first area Al , a second boundary 
context of the relevant art and will not be interpreted in an 65 B2 is located on an opposite side of the first area A1 and 
idealized or overly formal sense unless expressly so defined between the first area A1 and the second area A2 , and a third 
herein . boundary B3 is located between the second area A2 and the 

45 
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third area A3 . The areas are not limited to define three areas calculate a second distance value , and a position of the third 
in the embodiment . In another embodiment , the areas could distance detection unit 113c and the touched position to 
be defined two areas , four areas or more areas . calculate a third distance value by the processor 112 . 

In the embodiment , the first area A1 is represented as the Reference is made to FIG . 6 , which is a schematic 
middle finger area . It means that the first area A1 is touched 5 diagram illustrating the calculation of the distance values 
by the middle finger . The second area A2 is represented as according to an embodiment of this disclosure . As the 
the ring finger area . It means that the second area A2 is example shown in FIG . 6 , when the finger F1 touches the touched by the ring finger . The third area A3 is represented touched position P1 , there are a first distance X1 between the as the pinky finger area . It means that the third area A3 is 
touched by the pinky finger . touched position P1 and the central position of the first 

distance detection unit 113a , a second distance X2 between In the embodiment , the first distance detection unit 113a 
is disposed adjacent to the first boundary B1 and far the touched position P1 and the central position of the away second distance detection unit 113b , and a third distance X3 from the second boundary B2 . The second distance detection 
unit 113b is disposed adjacent to the second boundary B2 between the touched position P1 and the central position of 

the third distance detection unit 113c . The first distance X1 , and far away from the third boundary B3 . The third distance 15 the second distance X2 , and the third distance X3 are in the detection unit 113c is disposed adjacent to the third bound 
ary B3 . However , the disclosure is not limited thereto . In direction x as shown in FIG . 6. Because position of the first 
another embodiment , the first distance detection unit 113a is distance detection unit 113a , the second distance detection 
disposed adjacent to the second boundary B2 and far away unit 113b and the third distance detection unit 113c are fixed , 
from the first boundary B1 , the second distance detection 20 the central position of the first distance detection unit 113a , 

the second distance detection unit 113b and the third dis unit 113b is disposed adjacent to the third boundary B3 and tance detection unit 113c are obtained . The first distance far away from the second boundary B2 , and the third 
distance detection unit 113c is disposed adjacent to a fourth value d1 , the second distance value d2 , and the third distance 
boundary B4 . The fourth boundary B4 is located at an value d3 could be calculated by Formula 1. The first distance 
opposite side of the third area A3 . X1 is obtained by the x - coordinate X of the touched position 

Afterwards , the reason of the configuration of the first P1 subtract to the x - coordinate X of the central position of 
the first distance detection unit 113a . The second distance distance detection unit 113a , the second distance detection 

unit 113b , and the third distance detection unit 113c are X2 is obtained by the x - coordinate X of the touched position 
related to the boundary . When the touched position is nearby P1 subtract to the x - coordinate X of the central position of 
the boundary between two areas , the touch panel 111 could 30 the second distance detection unit 113b . The third distance 
not effectively determine the area ( e.g. middle finger area , X3 is obtained by the x - coordinate X of the touched position 
ring finger area or pinky finger area ) touched by finger . P1 subtract to the x - coordinate X of the central position of 
Therefore , the distance detection units are utilized to support the third distance detection unit 113c . Therefore , the first 
the touch panel 111 determines the touched area , when the distance value di , the second distance value d2 , and the third 

distance value d3 are obtained . touched position nearby the boundary . 
Afterwards , as shown in FIG . 4 , when a finger F1 touches 

the touch panel 111 , the touch panel 111 is configured to ( Formula 1 ) sense a touched position P1 , the first distance detection unit d2 = X1 + 1 X2 + 1 ' X3 + 1 113a is configured to detect a first distance measurement 
signal , the second distance detection unit 113b is configured 40 
to detect a second distance measurement signal , and the third Afterward , the method 300 executes step S322 to utilize 
distance detection unit 113c is also configured to detect a magnitude of the first distance measurement signal and a 
third distance measurement signal . In this case , the distance threshold parameter of the first distance detection unit 113a 
detection units 113a , 1136 and 113c can be implemented by to calculate a first intensity value , magnitude of the second 
a proximity sensor , the proximity sensor often emits an 45 distance measurement signal and a threshold parameter of 
electromagnetic radiation ( e.g. infrared ) , and looks for the second distance detection unit 113b to calculate a second 
changes in the return signal . Therefore , the first distance intensity value , and magnitude of the third distance mea 
measurement signal , the second distance measurement sig- surement signal and a threshold parameter of the third 
nal and the third distance measurement signal are the return distance detection unit 113c to calculate a third intensity 
signal reflected from the finger F1 . However , the disclosure 50 value by the processor 112. The first intensity value il , the 
is not limited thereto . In another case , the distance detection second intensity value i2 , and the third intensity value i3 
units 113a , 113b and 113c can be implemented by a pressure could be calculated by Formula 2. The storage unit 114 is 
sensor or a temperature sensor . The pressure sensor would configured to storing the threshold parameter of the first 
generate a signal as a function of the pressure imposed , and distance detection unit 113a , the threshold parameter of the 
the temperature sensor also generates a signal as a function 55 second distance detection unit 113b , and the threshold 
of the temperature touched . parameter of the third distance detection unit 113c . The 

Afterward , the method 300 executes step S320 to calcu- threshold parameter of the first distance detection unit 113a 
late a plurality of measurement values according to the can be realized to include a first maximum Mmaxl and a 
touched position and the distance measurement signals by a first minimum Mmin1 , and the first maximum Mmax1 and 
processor 112. The step S320 further includes steps S321- 60 the first minimum Mminl are a default value . The first 
S323 , reference is made to FIG . 5 , which is a flow diagram maximum Mmaxl and the first minimum Mminl are deter 
illustrating step S320 according to an embodiment of this mined by the first distance detection unit 113a detected the 
disclosure . As the embodiment shown in FIG . 5 , the method magnitude of signal , and they are setup in outgoing inspec 
300 executes step S321 to utilize a position of the first tion of the first distance detection unit 113a . The threshold 
distance detection unit 113a and the touched position to 65 parameter of the second distance detection unit 113b ( in 
calculate a first distance value , a position of the second cludes the second maximum Mmax2 and the second mini 
distance detection unit 113b and the touched position to mum Mmin2 ) and the threshold parameter of the third 

35 
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distance detection unit 113c ( includes the third maximum ml , the second measurement value m2 , and the third mea 
Mmax3 and the third minimum Mmin3 ) have the similar surement value m3 . Because the first distance X1 is shorter 
definition as the threshold parameter of the first distance than the second distance X2 and the third distance X3 , and 
detection unit 113a , and may not be discussed in details . the parameter Mcurl is larger than the parameter Mcur2 and 

Based on aforesaid embodiments , the first intensity value 5 Mcur3 , therefore , the first measurement value m1 is larger 
il , the second intensity value i2 , and the third intensity value than the second measurement value m2 and the third mea 
i3 could be calculated by Formula 2. The parameter Mcur1 surement value m3 . The processor 112 would select the 
can be realized as the magnitude of the first distance maximum in the first measurement value ml , the second 
measurement signal , the parameter Mcur2 can be realized as measurement value m2 , and the third measurement value 
the magnitude of the second distance measurement signal , 10 m3 , the first measurement value m1 , the second measure 
and the parameter Mcur3 can be realized as the magnitude ment value m2 , and the third measurement value m3 are 
of the third distance measurement signal . As the embodi- represented as probability of the areas touched by finger , 
ment shown in FIG . 6 , when the finger F1 touches the respectively . As the example shown in FIG . 6 , the processor 
touched position P1 , the magnitude Mcurl of the first 112 determines the first measurement value m1 is the 
distance measurement signal is larger than the magnitude 15 maximum , and the first area Al corresponding to the first 
Mcur2 of the second distance measurement signal and measurement value ml can be realized to the area with the 
magnitude Mcur3 of the third distance measurement signal . highest probability of being touched . Therefore , the proces 
The threshold parameter of the first distance detection unit sor 112 can understand that the touched position P1 is 
113a , the threshold parameter of the second distance detec- touched by the middle finger according to the first measure 
tion unit 113b , and the threshold parameter of the third 20 ment value ml . 
distance detection unit 113c are similar with each other , Reference is made to FIG . 7A , which is a schematic 
because characteristic of the distance detection units 113 are diagram illustrating the detecting of finger gesture according 
similar . Therefore , the first intensity value in , the second to an embodiment of this disclosure . As the example shown 
intensity value i2 , and the third intensity value i3 are in FIG . 7A , when the finger F2 touches the touched position 
determined by the parameter Mcur1 , Mcur2 and Mcur3 . In 25 P2 , the distance values between touched position P2 and the 
this case , the first intensity value il is larger than the second first distance detection unit 113a , the second distance detec 
intensity value i2 and the third intensity value i3 . tion unit 113b and the third distance detection unit 113c are 

calculated by Formula 1. The intensity value of the first 
distance detection unit 113a , the second distance detection 

Mcurl ( Formula 2 ) 30 unit 113b and the third distance detection unit 113c are 
calculated by Formula 2. The measurement values are 

Mcur2 - Mmin2 calculated by Formula 3. As shown in FIG . 7A , the touched 
position P2 is located in second area A2 , but it is adjacent to 

Mcur3 - Mmin3 the second boundary B2 . In this case , when the finger F2 
35 touches the touched position P2 , the second distance detec 

tion unit 113b are utilized to support the touch panel 111 
determines the touched area . The second measurement value Afterward , the method 300 executes step S323 to obtain m2 is larger than the first measurement value m1 and the a first measurement value according to the first distance third measurement value m3 . Therefore , the processor 112 value d1 and the first intensity value il , a second measure 40 can understand that the touched position P2 is touched by the ment value according to the second distance value d2 and the ring finger according to the second measurement value m2 . second intensity value i2 , and a third measurement value Reference is made to FIG . 7B , which is a schematic according to the third distance value d3 and the third diagram illustrating the detecting of finger gesture according 

intensity value i3 . In the embodiment , the first measurement to an embodiment of this disclosure . As the example shown value m1 , the second measurement value m2 , and the third 45 in FIG . 7B , the finger F1 is the same as the finger as shown measurement value m3 could be calculated by Formula 3 . in FIG . 6 , in the FIG . 6 , the finger F1 is determined as the The first distance value d1 , the second distance value d2 , and middle finger by the processor 112. In the FIG . 7B , there are the third distance value d3 have a first weight in calculating another finger F3 touches the touched position P3 , and the the first measurement value ml , the second measurement calculation of the first measurement value ml , the second value m2 , and the third measurement value m3 . The first 50 measurement value m2 , and the third measurement value m3 intensity value i1 , the second intensity value i2 , and the third are the same as aforesaid embodiment . The second distance intensity value i3 have a second weight in calculating the X2 is larger than the first distance X1 and the third distance first measurement value ml , the second measurement value X3 , and the second intensity value i2 could be larger than the m2 , and the third measurement value m3 . The first weight is first intensity value il and the third intensity value i3 . larger than the second weight , in other words , the dominat 55 Therefore , the second measurement value m2 will be larger ing parameter is the distance value , if the first distance value than the first measurement value ml and the third measure di is larger than the second distance value d2 and the third ment value m3 . The processor 112 determines the second distance value d3 , and the first measurement value ml could measurement value m2 is the maximum , and the processor be larger than the second measurement value m2 and the 112 can understand that the touched position P3 is touched third measurement value m3 . 60 by the ring finger according to the second measurement 
value m2 . 

ml = d1xil , m2 = d2xi2 , m3 = d3xi3 ( Formula 3 ) Afterward , the method 300 executes step S340 to transmit 
Afterward , the method 300 executes step S330 to deter- a finger gesture , based on the finger gesture information , to 

mine a finger gesture information according to the measure- an external device 150 to display a simulated finger gesture 
ment values . In aforesaid embodiment , when the finger F1 65 of an avatar in a simulated scenario by the processor 112 . 
touches the touched position in the first area A1 , the pro- Reference is made to FIG . 8A and FIG . 8B , FIG . 8A is a 
cessor is configured to calculate the first measurement value schematic diagram illustrating the hand - held controller 110 

12 = 
Mmax2 

i3 = 
Mmax3 
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according to an embodiment of this disclosure , and FIG . 8B What is claimed is : 
is a schematic diagram illustrating the system 100 for 1. A hand - held controller for detecting fingers , compris 
detecting fingers according to an embodiment of this dis ing : 
closure . As shown in FIG . 8A and FIG . 8B , the hand - held a touch panel , configured for sensing a touched position 

on the touch panel , wherein a plurality of areas are controller 110 detects the finger gesture and transmits the defined on the touch panel ; finger gesture information to the central processing unit 130 a plurality of distance detection sensors , configured for 
via wireless transmission or cable transmission . The finger detecting a plurality of distance measurement signals ; 
gesture information indicating which one of the fingers and 
touches the touched position . In the example shown in FIG . 10 a processor electrically connected to the touch panel and 

the distance detection sensors , is configured to : 8A , the finger F1 and F2 touch the touched panel 111 , and calculate a plurality of distances at a same direction the processor 112 ( not shown in FIG . 8A ) transmits the between each of the distance detection sensors and finger gesture information ( middle finger and ring finger the touched position ; 
touch the touched panel 111 , but the pinky finger does not calculate a plurality of distance values according to the 
touch the touched panel 111 ) to the central processing unit distances , wherein the distance values are inversely 
130. As shown in FIG . 8B , the user wears the hand - held proportional to the distances respectively ; 
controller 110 and the external device 150 , when the central determine a finger gesture information according to the 
processing unit 130 receives the finger gesture information plurality of distance measurement signals and the 
from the hand - held controller 110 , the central processing plurality of distance values , the finger gesture infor 

mation indicating which one of the areas on the unit 130 would transmit the finger gesture to the external touched panel is touched ; and 
device 150. The external device 150 displays a simulated transmit a finger gesture , based on the finger gesture 
finger gesture of an avatar in a simulated scenario . information , to an external device to display a simu 
FIG . 8C is a schematic diagram of a system for detecting 25 lated finger gesture of an avatar in a simulated 

finger gesture and providing a simulated scenario according scenario , wherein the finger gesture indicates which 
to the embodiments of FIG . 8B . As shown in FIG . 8B , the one of a plurality of fingers touches the areas , and 
finger gesture information is transmitted to the central each of the areas is corresponding to each of the 

fingers . processing unit 130 by the hand - held controller 110 and the 2. The hand - held controller of claim 1 , wherein the central processing unit 130 transmitted the finger gesture to 
the external device 150. The external device 150 may distance detection sensors further comprising : 

a first distance detection sensor , configured for detecting illustrate a simulated hand gesture VH1 of avatar V1 cor a first distance measurement signal ; responding to user in the simulated scenario . As such , user a second distance detection sensor , configured for detect may perform more complicated hand gestures in the real ing a second distance measurement signal ; and world , and the external device 150 may display simulated a third distance detection sensor , configured for detecting hand gestures of user in the simulated environment . a third distance measurement signal . 
Another embodiment of the disclosure is a non - transitory 3. The hand - held controller of claim 2 , wherein the areas 

computer - readable storage medium . The non - transitory comprises a first area , a second area and a third area , a first 
computer readable storage medium stores instructions for 40 boundary is located at a side of the first area , a second 
performing the method 300 for detecting finger in aforesaid boundary is located on an opposite side of the first area and 
embodiment shown in FIG . 3 . between the first area and the second area , and a third 

Based on aforesaid embodiments , electronic device , boundary is located between the second area and the third 
method , system and non - transitory computer - readable 
medium for detecting fingers are capable of calculating a 45 4. The hand - held controller of claim 3 , wherein the first 
plurality of measurement values according to the touched distance detection sensor is disposed adjacent to the first 
position and the distance measurement signals , determining boundary and far away from the second boundary ; the 
a finger gesture according to the measurement values , and second distance detection sensor is disposed adjacent to the 
transmitting the finger gesture to a head - mounted display to second boundary and far away from the third boundary ; the 
display a simulated finger gesture of an avatar in a simulated 50 third distance detection sensor is disposed adjacent to the third boundary . scenario . In some embodiments , the head - mounted display 5. The hand - held controller of claim 2 , wherein the is able to display a simulated finger gesture of an avatar in 
the simulated scenario according to the finger gesture . processor is further configured for executing following 

steps : The foregoing outlines features of several embodiments utilizing a position of the first distance detection sensor so that those skilled in the art may better understand the and the touched position to calculate a first distance aspects of the present disclosure . Those skilled in the art value , a position of the second distance detection should appreciate that they may readily use the present sensor and the touched position to calculate a second 
disclosure as a basis for designing or modifying other distance value , and a position of the third distance 
processes and structures for carrying out the same purposes 60 detection sensor and the touched position to calculate a 
and / or achieving the same advantages of the embodiments third distance value ; 
introduced herein . Those skilled in the art should also realize utilizing magnitude of the first distance measurement 
that such equivalent constructions do not depart from the signal and a threshold parameter of the first distance 
spirit and scope of the present disclosure , and that they may detection sensor to calculate a first intensity value , 
make various changes , substitutions , and alterations herein 65 magnitude of the second distance measurement signal 
without departing from the spirit and scope of the present and a threshold parameter of the second distance detec 
disclosure . tion sensor to calculate a second intensity value , and 
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magnitude of the third distance measurement signal and 10. The method of claim 9 , further comprising : 
a threshold parameter of the third distance detection utilizing a position of the first distance detection sensor 
sensor to calculate a third intensity value ; and and the touched position to calculate a first distance obtaining a first measurement value according to the first value at a first direction , a position of the second distance value and the first intensity value , a second 5 distance detection sensor and the touched position to 
measurement value according to the second distance calculate a second distance value at the first direction , 
value and the second intensity value , and a third and a position of the third distance detection sensor and 
measurement value according to the third distance the touched position to calculate a third distance at the value and the third intensity value . first direction value by the processor ; 

6. The hand - held controller of claim 5 , wherein the utilizing a difference value between magnitude of the first processor is further configured for executing following distance measurement signal and a threshold parameter steps : of the first distance detection sensor to calculate a first selecting one of the first measurement value , the second intensity value , a difference value between magnitude measurement value , and the third measurement value ; of the second distance measurement signal and a 
if the first measurement value is selected , the touched threshold parameter of the second distance detection 

position is touched by middle finger ; sensor to calculate a second intensity value , and a 
if the second measurement value is selected , the touched difference value between magnitude of the third dis 

position is touched by ring finger ; and tance measurement signal and a threshold parameter of 
if the third measurement value is selected , the touched 20 the third distance detection sensor to calculate a third 

position is touched by pinky finger . intensity value by the processor ; and 
7. The hand - held controller of claim 5 , wherein the first obtaining a first measurement value according to a prod 

distance value , the second distance value , and the third uct of the first distance value and the first intensity distance value have a first weight in calculating the first value , a second measurement value according to a 
measurement value , the second measurement value , and the 25 product of the second distance value and the second 
third measurement value ; intensity value , and a third measurement value accord 

wherein the first intensity value , the second intensity ing to a product of the third distance value and the third 
value , and the third intensity value have a second intensity value by the processor . 
weight in calculating the first measurement value , the 11. The method of claim 10 , further comprising : 
second measurement value , and the third measurement selecting one of the first measurement value , the second value , the first weight is larger than the second weight . measurement value , and the third measurement value 8. A method for detecting finger , comprising : by the processor ; sensing a touched position by a touch panel , wherein a if the first measurement value is selected , the touched plurality of areas are defined on the touch panel ; 

detecting a plurality of distance measurement signals by position is touched by middle finger ; 
a plurality of distance detection sensors ; if the second measurement value is selected , the touched 

calculating a plurality of distances at a same direction position is touched by ring finger ; and 
between each of the distance detection sensors and the if the third measurement value is selected , the touched 
touched position by a processor ; position is touched by pinky finger . 

calculating a plurality of distance values by the processor 12. The method of claim 10 , wherein the first distance 
according to the distances , wherein the distance values value , the second distance value , and the third distance value 
are inversely proportional to the distances respectively ; have a first weight in calculating the first measurement 

determining a finger gesture information by the processor value , the second measurement value , and the third mea 
according to the plurality of distance measurement 45 surement value ; 
signals and the plurality of distance values , the finger wherein the first intensity value , the second intensity 
gesture information indicating which one of the areas value , and the third intensity value have a second 
on the touched panel is touched ; and weight in calculating the first measurement value , the 

transmitting a finger gesture by the processor , based on second measurement value , and the third measurement 
the finger gesture information , to an external device to value , the first weight is larger than the second weight . 
display a simulated finger gesture of an avatar in a 13. The method of claim 9 , wherein the areas comprises 
simulated scenario , a first area , a second area and a third area , a first boundary 

wherein the finger gesture indicates which one of a is located at a side of the first area , a second boundary is 
plurality of fingers touches the areas , and each of the located on an opposite side of the first area and between the 
areas is corresponding to each of the fingers . first area and the second area , and a third boundary is located 

9. The method of claim 8 , wherein the distance detection between the second area and the third area . 
sensors comprises a first distance detection sensor , a second 14. The method of claim 13 , wherein the first distance 
distance detection sensor , and a third distance detection measurement signal is detected by the first distance detec 
sensor , and detecting the distance measurement signals by 60 tion sensor from a position around adjacent to the first 
the distance detection sensors further comprising : boundary and far away from the second boundary ; the 

detecting a first distance measurement signal by the first second distance measurement signal is detected by the 
distance detection sensor ; second distance detection sensor from a position around 

detecting a second distance measurement signal by the adjacent to the second boundary and far away from the third 
second distance detection sensor ; and 65 boundary ; and the third distance measurement signal is 

detecting a third distance measurement signal by the third detected by the third distance detection sensor from a 
distance detection sensor . position around adjacent to the third boundary . 
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15. A system for detecting fingers and providing a simu- a threshold parameter of the third distance detection 
lated scenario , comprising : sensor to calculate a third intensity value ; and 

an external device , configured for displaying the simu- obtaining a first measurement value according to the first 
lated scenario ; distance value and the first intensity value , a second 

a controller , comprising : measurement value according to the second distance 
a touch panel , configured for sensing a touched position value and the second intensity value , and a third on the touch panel , wherein a plurality of areas are measurement value according to the third distance defined on the touch panel ; value and the third intensity value . a plurality of distance detection sensors , configured for 18. The system of claim 17 , wherein the processor is detecting a plurality of distance measurement sig- 10 further configured for executing following steps : nals ; and selecting one of the first measurement value , the second a processor electrically connected to the touch panel 

and the distance detection sensors , is configured to : measurement value , and the third measurement value ; 
calculate a plurality of distances at a same direction if the first measurement value is selected , the touched 

between each of the distance detection sensors and 15 position is touched by middle finger ; 
the touched position ; if the second measurement value is selected , the touched 

calculate a plurality of distance values according to position is touched by ring finger ; and 
the distances , wherein the distance values are if the third measurement value is selected , the touched 
inversely proportional to the distances respec position is touched by pinky finger . 
tively ; and 19. A non - transitory computer - readable medium includ 

determine a finger gesture information according to ing one or more sequences of instructions to be executed by 
the plurality of distance measurement signals and a processor of a hand - held controller for performing a 
the plurality of distance values , the finger gesture method for detecting finger , wherein the method comprises : 
information indicating which one of the areas on sensing a touched position by a touch panel , wherein a 
the touched panel is touched ; and plurality of areas are defined on the touch panel ; 

a central processing unit electrically connected to the detecting a plurality of distance measurement signals by 
external device and the controller , configured for a plurality of distance detection sensors ; 
controlling the external device to display a simulated calculating a plurality of distances at a same direction 

between each of the distance detection sensors and the finger gesture of an avatar in the simulated scenario touched position by a processor ; according to a finger gesture of the finger gesture 30 
information , wherein the finger gesture indicates calculating a plurality of distance values by the processor 
which one of a plurality of fingers touches the areas , according to the distances , wherein the distance values 
and each of the areas is corresponding to each of the are inversely proportional to the distances respectively ; 
fingers . determining a finger gesture information by the processor 

16. The system of claim 15 , wherein the distance detec- 35 according to the plurality of distance measurement 
tion sensors further comprising : signals and the plurality of distance values , the finger 

a first distance detection sensor , configured for detecting gesture information indicating which one of the areas 
a first distance measurement signal ; on the touched panel is touched ; and 

a second distance detection sensor , configured for detect transmitting a finger gesture by the processor , based on 
ing a second distance measurement signal ; and the finger gesture information , to an external device to 

a third distance detection sensor , configured for detecting display a simulated finger gesture of an avatar in a 
a third distance measurement signal . simulated scenario , 

17. The system of claim 16 , wherein the processor is wherein the finger gesture indicates which one of a 
further configured for executing following steps : plurality of fingers touches the areas , and each of the 

utilizing a position of the first distance detection sensor 45 areas is corresponding to each of the fingers . 
and the touched position to calculate a first distance 20. The non - transitory computer - readable medium of 

claim 19 , wherein the distance detection sensors comprises value , a position of the second distance detection a first distance detection sensor , a second distance detection sensor and the touched position to calculate a second 
distance value , and a position of the third distance sensor , and a third distance detection sensor , and detecting 
detection sensor and the touched position to calculate a 50 the distance measurement signals by the distance detection 
third distance value ; sensors further comprising : 

utilizing magnitude of the first distance measurement detecting a first distance measurement signal by the first 
distance detection sensor ; signal and a threshold parameter of the first distance 

detection sensor to calculate a first intensity value , detecting a second distance measurement signal by the 
second distance detection sensor ; and magnitude of the second distance measurement signal 55 

and a threshold parameter of the second distance detec detecting a third distance measurement signal by the third 
distance detection sensor . tion sensor to calculate a second intensity value , and 

magnitude of the third distance measurement signal and 

40 


